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INTRODUCTION
Recent decades have seen growing pandemic of mental disorders, with non-psychotic disorders alone affecting some 4% of the general population and causing substantive socioeconomic burden. 1 According to the first EPIBUL survey, this burden of disease is considerable in Bulgaria as well. 2 Brooding or reflecting on negative emotions (i.e., rumination) is a feature of various psychiatric syndromes in anxiety and depression spectrum disorders. [3] [4] [5] This is substantiated by neurobiological evidence linking rumination to structural and functional alterations in brain areas (e.g., the anterior cingulate cortex, prefrontal cortex, amygdala), involved in attention and emotional regulation 6, 7 , and individuals with mental disorders often have deficits in these mechanisms 8 .
To date, various working definitions of rumination have been proposed. 9 The well-established Response Styles Theory of depression views rumination as a cognitive response style, characterized by repetitive and passive focus on one's negative affect and involving reflection on the causes, consequences, and symptoms of distress. [10] [11] [12] [13] [14] Other, largely complementary, models posit that rumination occurs after stressful life events or social interactions, or define it as repetitive thinking about sadness, or view it as a response to failure (For a review, see Smith & Alloy 9 ). Consequently, a number of psychometric instruments for measuring rumination have been developed; however, most operationalize it as a depression-specific concept. 9 For instance, the classic Response Style Questionnaire grounded in Response Styles Theory has been scrutinized for having some items overlapping with measures of depressive symptomatology, which called for a revision of the scale. 15 More recently, Brinker and Dozois 16 conceptualized rumination as a more general maladaptive thought process and developed the Ruminative Thought Style Questionnaire (RTSQ) as a measure of dispositional rumination, not focused on specific thought content and context. Although they proposed the RTSQ as a unitary construct, further exploration of its factorial structure indicated four distinct grouping factors, with some of those reflecting maladaptive rumination related to higher psychological distress and non-productive coping, and others emerging as potentially protective. 17 This makes the RTSQ a suitable instrument for exploring how rumination facets relate differentially to mental health outcomes. That is, operationalizing rumination as a multifaceted construct would provide further insight into strategies adopted by individuals to cope with stressors and would help develop better targeted interventions to support healthy coping styles.
To our knowledge, there is no instrument for measuring rumination in Bulgarian, which prevents much needed research on the subject. In the current study, we aimed to validate the RTSQ in Bulgarian language and examine its psychometric properties in relation to mental health in a sample of undergraduate students.
MATERIALS AND METHODS

Study design and sampling
This secondary study used data collected in October 2018 to study environmental correlates of mental health. We used a convenience sample of undergraduate students from all faculties of the Medical University in Plovdiv, Bulgaria. They were recruited during a class and invited to participate in a survey on residential surroundings and quality of life. We targeted potential participants with different ethnic and cultural background and program enrolment to ensure sufficient variation in the data. To be included, they had to be aged from 18 to 35 years and resident in their current home for at least one year prior to the study. Sociodemographic and mental health variables were self-reported in two languages -the English version of the questionnaire was used for foreign students and a Bulgarian version for Bulgarian students. Out of the 620 invited students, 581 agreed to take part in the survey (94%). After data cleaning, the analysis sample comprised 529 (85%) participants.
The design and conduct of the study were in accordance with the general principles outlined in the Declaration of Helsinki. Participants signed informed consent forms agreeing that their personal information would be processed and stored according to the General Data Protection Regulation in the European Union. No incentives were provided to students who consented to participate and no penalties for those who chose not to.
Hypothesized structure of the RTSQ
Different facets of rumination were measured with the 15-item RTSQ. 17 The RTSQ has four subscales -Problemfocused thoughts (5 items), Counterfactual thinking (4 items), Repetitive thoughts (4 items), and Anticipatory thoughts (2 items). The items were answered on a 7-point scale from 1 (strongly disagree) to 7 (strongly agree). Higher mean scores indicate higher tendency to ruminate.
Translation of the RTSQ
The RTSQ was translated according to guidelines for successful translation of instruments in cross-cultural research. The English version of the questionnaire was translated to Bulgarian by two of the authors who were proficient in English and Bulgarian and with expertise in psychology and sociology. A back-translation was conducted by a third bilingual author. An independent native speaker of English, unfamiliar with the inventory, compared the original and back-translated versions for semantic differences. Differences were discussed and resolved by joint agreement of the translators. In addition, one of the authors cross-checked the back-translated version with the Spanish version of the RTSQ. 18 (See Appendix for the Bulgarian/English version of the questionnaire, RTSQ-BG)
Assessment of mental health
Smith and Alloy 9 suggested "that researchers design their studies with a greater array of potential outcomes, particularly indices of both depression and anxiety". Therefore, we considered three mental health variables available in our dataset -anxiety, depression, and resilience to stress.
Severity of anxiety and depression during the past two weeks was measured with the Bulgarian versions of two widely used screening instruments (downloaded from https://www.phqscreeners.com/). The Generalized Anxiety Disorder 7-item (GAD-7) scale measures frequency of common symptoms of anxiety, such as feeling nervous, worrying too much, having trouble relaxing, becoming easily annoyed, and feeling afraid that something bad might happen. 19 Each question was scored from 0 (not at all), 1 (several days), 2 (more than half the days), or 3 (nearly every day). Cronbach's alpha in our sample was 0.87.
Depression was assessed with the Patient Health Questionnaire 9-item (PHQ-9), which taps symptoms like anhedonia, hopelessness, sleep problems, fatigue, appetite changes, and thoughts of death or self-injury. The items are based on the diagnostic criteria of the Diagnostic and Statistical Manual of Mental Disorders -IV for major depressive disorder. The scoring was from 0 (not at all) to 3 (nearly every day). 20 Internal consistency in our sample was α = 0.78.
Resilience to stress was measured using the Brief Resilience Scale (BRS), which was found to correlate with anxiety and depression in undergraduate students. 21 Its linguistic validation followed the same algorithm as that of the RTSQ. The BRS has six items measured on a scale from 0 to 4. Three of the items were negatively worded and were reverse-coded. Higher mean score of all items represented higher resilience to stress. In our sample, BRS had Cronbach's alpha of 0.82.
Sociodemographic variables
We collected information on participants' age, sex, nationality (Bulgarian vs foreigner), and perceived income (0 to 5). To account for differences in their timetable and academic demands, we considered at which university faculty they were enrolled. Since only 24 (4.5%) participants reported taking anxiety/depression medication, that variable was not used.
Data analytic strategy
All variables had < 3% of values missing, therefore, those values were imputed using the expectation-maximization algorithm. 22 Normality was assessed with a variant of Small's omnibus test of multivariate normality. For the univariate tests, GAD-7 was square root-transformed. Pearson correlation coefficients, t-tests, and ANOVAs were used to identify bivariate patterns of association in the data. The internal-consistency of the psychometric instruments was assessed with Cronbach's alpha coefficient, with α ≥ 0.80 indicating acceptable internal consistency. To address alpha's assumption of unidimensionality 23 , the total RTSQ score reliability was calculated using the four subscale scores rather than the item scores.
A confirmatory factor analysis (CFA) was performed to test the model fit of the hypothesized 4-factor structure of the RTSQ indicated in the literature. 16 Multivariate normality was not confirmed, therefore, we used maximum likelihood estimator with bootstrap-generated (5000 samples) confidence intervals. 24 Goodness of fit was evaluated on the basis of the chi-squared test, standardized root mean square residual (SRMSR), root mean square error of approximation (RMSEA), and comparative fit index (CFI), according to suggestions for acceptable model fit provided in Hu and Bentler 25 : χ 2 (p > 0.05), RMSEA (≤ 0.06, 90% CI ≤ 0.06), SRMSR (≤ 0.08), and CFI (≥ 0.95). Over 95% of the normalized residuals ≤ |2.58| were expected from a goodfitting model. 24 Standardized residuals and modification indices were inspected to identify localized points of ill-fit in the initial solution. The model was re-specified when suggested changes were theoretically-justified.
Next, we employed multi-group CFA to examine the measurement invariance of the RTSQ across languages and cultures of administration (i.e., Bulgarian and foreign English-speaking students). Measurement invariance served as an indication of how the latent constructs investigated were manifested cross-culturally. 26 (The multi-group CFA was only possible in students from the faculties of Medicine and Dental Medicine where both Bulgarian (n = 174) and foreign (n = 97) students were enrolled.) We first specified baseline unconstrained model (M a ), where all factor loadings across Bulgarian and foreign students were freely estimated. Based on M a , we specified three nested models, where increasing constraints were imposed: model M b had all factor loadings constrained to be equivalent; model M c had structural covariances constrained as well; and model M d had further constraints on measurement residuals. Differences between the nested models' performance was evaluated on the basis of chi-square difference test 27 and the change in CFI (ΔCFI) 28, 29 . A significant result of the chi-square different test and ΔCFI > 0.01 would indicate that the psychological meanings of the latent constructs vary across groups.
Then, we employed structural equation modelling (SEM) to test the theoretically indicated relationships of the four RTSQ factors with depression (PHQ-9), anxiety (GAD-7), and resilience (BRS). Only significant paths were retained in the final model. Data were processed with SPSS and Amos, and associations were considered statistically significant at the p < 0.05 level. Table 1 shows participants' characteristics. The majority were in their early twenties, were female, Bulgarian, and reported an average perceived income. There was no difference in mean RTSQ scores between men and women (3.64±1.28 vs. 3.74±1.26, p = 0.434), Bulgarians and foreigners (3.68±1.30 vs 3.80±1.10, p = 0.409), those living in Plovdiv or another settlement (3.73±1.25 vs. 3.59±1.31, p = 0.319), and across faculties (p = 0.197). Conversely, the RTSQ was also related to lower income (r = -0.11, p = 0.010) and younger age (r = -0.11, p = 0.010). In line with theory, higher RTSQ score predicted higher scores on the PHQ-9 (r = 0.44, p < 0.001) and GAD-7 (r = 0.51, p < 0.001) scales, and lower BRS score (r = -0.43, p < 0.001).
RESULTS
Descriptive statistics
Means, standard deviations, and internal consistency estimates for the four subscales of the RTSQ were as follows: RTSQ total scale (3.70±1.26; α = 0.79); Problem-focused thoughts (2.69±1.31; α = 0.80); Counterfactual thinking (4.07±1.67; α = 0.81); Repetitive thoughts (4.14±1.68; α = 0.86); and Anticipatory thoughts (4.65±1.77; α = 0.81). Overall, Cronbach's alphas met the criterion of 0.80 indicating acceptable internal consistency of the latent constructs. Table 2 shows the correlation matrix of the RTSQ items used for the subsequent CFA.
Confirmatory factor analysis on the Ruminative Thought Style Questionnaire
The four factors were scaled according to one of the corresponding observed variables and a priori allowed to covary. Albeit decent, the obtained fit indices were not outstanding: χ 2 (84) = 373.467, p < 0.001; CFI = 0.922; RMSEA = 0.081 (90% CI: 0.073, 0.089); SRMR = 0.065. All measurement error in this initial model was presumed to be uncorrelated, but inspection of the modification indices indicated some localized points of ill-fit. It was theoretically-justified to specify covariance links between four pairs of error terms pertaining to the same factors: items 1 ↔ 3, 1 ↔ 4, 3 ↔ 4 (Problem-focused thoughts), and 12 ↔ 13 (Repetitive thoughts). Thus, the re-specified CFA suggested good fit between the model and the observed data: χ 2 (80) = 253.897, p < 0.001; CFI = 0.953; RMSEA = 0.064 (90% CI: 0.055, 0.073); SRMR = 0.044. The model was over-identified with 80 degrees of freedom. The squared multiple correlations indicated good reliability of the observed variables in relationship to the latent constructs, although they could be higher for items 1, 3 and 5. All standardized loadings (≥ 0.57) were significant and standard errors were below 0.10. The largest standardized residual covariance (between items 9 and 10) was |3.23|, and it was the only one exceeding the critical level of |2.58|. The measurement model of the RTSQ is presented in the left side of Fig. 1 .
We proceeded with multi-group CFA. The configural invariance of the 4-factor measurement model was first examined. (Table 3) As can been seen, the 4-factor model fit well in both the Bulgarian and foreign student samples. Since configural invariance was supported, we followed with metric invariance examination. The measurement model of the RTSQ in both groups fit the data adequately ( Table 4 ). The chi-square difference test indicated that M b (p = 0.523), M c (p = 0.172), and M d (p = 0.224) were similar in fit compared to M a . In addition, the ΔCFI was < 0.01. Therefore, the metric invariance of the RTSQ was supported. Fig. 1 shows the measurement models (CFAs) of the RTSQ, PHQ-9, GAD-7, and BRS along with structural model of their interrelationships. We examined the four RTSQ factors (allowed to covary) as statistical predictors of the three mental health outcomes (also allowed to covary). Suggested model re-specification to improve model fit required us to add two additional covariance links in the GAD-7 and BRS, respectively. Further, we removed seven non-significant paths -from Anticipatory thoughts to the outcomes and from Counterfactual thinking and Repetitive thoughts to GAD-7 and PHQ-9. The model had good fit: χ 2 (609) = 1177.600, p < 0.001; CFI = 0.931; RMSEA = 0.042 (90% CI: 0.038, 0.046); SRMR = 0.065. Problem-focused thoughts predicted higher scores on the GAD-7 and PHQ-9 scales, explaining some 40% of the variance. Together, Problemfocused thoughts, Counterfactual thinking and Repetitive thoughts accounted for 38% of the variance in the BRS, with Problem-focused thoughts and Repetitive thoughts being associated with lower resilience and Counterfactual thinking with higher resilience.
Relationships of the Ruminative Thought Style Questionnaire to the mental health outcomes
DISCUSSION
Key findings
We collected a sample of university students to examine the psychometric properties and factorial structure of the Bulgarian version of the RTSQ. Our findings supported the 4-factor structure of the RTSQ and indicated good internal consistency for each of the factors, as well as the total score. Furthermore, the items conveyed the same psychological meaning and responses to those items loaded into the same set of factors, across languages and cultures of administration, suggesting cross-cultural validity. Finally, we observed differential associations between the four rumination facets and mental health outcomes. Specifically, Problem-focused thoughts was predictive of higher anxiety and depression and lower resilience scores; Repetitive thoughts also contributed to lower resilience; Counterfactual thinking supported higher resilience; and Anticipatory thoughts appeared neutral and was not related to any of the outcomes. (84) = 271.65; CFI = 0.921; RMSEA = 0.074 (95% CI: 0.065, 0.084); SRMR = 0.061) and Spain (χ 2 (84) = 201.49; CFI = 0.936; RMSEA = 0.068 (95% CI: 0.056, 0.080). Moreover, like ours, the latter study indicated that the 15-item RTSQ was invariant across countries.
Our SEM results concur with earlier findings 17 that Problem-focused thoughts and Repetitive thoughts represented maladaptive rumination and contributed to psychological distress, while Counterfactual thinking did not. In Tanner et al. 's 17 study, Anticipatory thoughts emerged as a protective factor predicting relying on others as a coping style, while here, that factor had no contribution to the outcomes in the presence of the other factors. Direct comparison with our findings is hindered because our resilience to stress scale captures a different construct from the Adolescent Coping Scale -Short Form employed by Tanner et al. 17 Previously, Treynor et al. 15 also uncovered two sides to the Response Style Questionnaire reflecting adaptive and maladaptive dimensions of rumination. If scores of different scales collapse across maladaptive and more neutral or adaptive forms of rumination 31 , the latter could be useful in studying cognitive behavioral treatments through adaptive rumination.
Strengths and limitations
As far as we are aware, we have validated the first Bulgarian instrument for measuring multifaceted and contentneutral rumination. Our sample comprised participants with diverse linguistic, ethnic and cultural background, which allowed examining the cross-cultural validity of the RTSQ. Considering various model parameters (e.g., number of indicators and latent factors, factor loadings, normality, model complexity), our sample size of 529 met conventional requirements for applied SEMs, according to on both rules of thumb and Monte Carlo simulation studies. 36 We also examined the contribution of the RTSQ to several mental health outcomes of interest in both clinical and non-clinical contexts.
We have to acknowledge several limitations with this work. First, our data came from a cross-sectional survey on environmental determinants of mental health, therefore, our ability to establish some types of validity and reliability was limited. That is, we could not examine test-retest reliability of the items, nor establish convergent validity by correlating the RTSQ score with other rumination scales. Going further, our sample consisted of students of one university, meaning that it was not representative of other population groups. However, the 15-item RTSQ has been validated within an adolescent sample as well 17 , and some other studies investigating the RTSQ also targeted adoles-cents and youth 18 . In fact, the student occupation should be of particular interest in the field because "adolescence may be the developmental stage in which rumination reaches its peak and becomes an automated maladaptive coping strategy persisting into adulthood" 17 and about half of all mental disorders begin in young age 37 when interventions may be most effective. Overall, we reckon that the strengths of the current study outweigh its limitations.
CONCLUSION
The RTSQ was successfully validated in Bulgarian and represents a reliable measure of general trait rumination. Different factors of the RTSQ contributed differentially to depression, anxiety and resilience to stress, suggesting that this multifaceted construct could be useful in gaining further insight into strategies adopted by individuals to cope with stressors. Our findings should be replicated in other non-clinical and clinical populations. 
RUMINATIVE THOUGHT STYLE QUESTIONNAIRE (RTSQ-GB)
Using the scale below, please rate each item in terms of how well it describes you and enter your rating into the space before the respective item.
(1 = "Does not describe me at all", 7 = "Describes me very well"). Subscales: Problem-focused thoughts (questions 1 -5); Counterfactual thinking (questions 6 -9); Repetitive thoughts (questions 10 -13); Anticipatory thoughts (questions 14 -15) 
